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SPECIFICATION 
Dermatological compositions 

5 This invention relates to dermatological compositions containing hy^pgen peroxide; The 5 
invention is primarily concerned with such compositions for human therapeutic use. It is 
however to be understood that the invention is not intended to be limited to such use and thus 
for example compositions according to the invention may be used in a veterinary rather than a 
human context and/or may be of cosmetic rather than therapeutic effect. 

1 0 Hvdroqen peroxide has a well-known therapeutic and cosmetic effect in a dermatological 1 u 

context due to its ability to make available free oxygen in contact with the skin Further 
hvdroqen peroxide is a readily available and relatively inexpensive substance which need only be 
used in small quantities for dermatological purposes due to the high proportion of available 
oxvaen which it contains. In these respects therefore, hydrogen peroxide is a desirable 

1 5 dermatological use. Hydrogen peroxide has not however found wide acceptance in 1 5 

Proprietary dermatological compositions due to certain disadvantages wh.ch ar.se wrth the use of 
me substance, in particular due to the fact that the substance is very unstable, due to the 
possible damage to skin tissue which may be caused if the skin .s exposed to an unduly large 
amount of hydrogen peroxide, and due to the fact that hydrogen peroxide has a high surface 

20 tension and therefore tends not to spread easily on the skin and make intimate contact M 

th AnTbiect of the present invention is to provide a dermatological composition containing 
hydrogen peroxide with which the above mentioned disadvantages can be avoided or at least 

25 aP AcMrdi , ng r to Reinvention therefore there is provided a dermatological composition in the 25 
form of a cream preparation which comprises an oil medium dispersed in an aqueous mednjm 
and incorporates starch gel. said aqueous medium containing hydrogen perox.de and a buffer to 
maintain dne pH of the composition at less than 7. characterised in that the comp^on .s 
formed by mixing starch with nil and water-fcompone pjts-and then converting the starch to a gel 

"iO in situ thereby to qive a ^ahl ^iffiiKwaieMemulsio fs* V ... ... , " 

In arcordVnce with a prefer^^l^'meW the invention, the composition is an o.l-,n-water 
cream preparation of the 'vanishing' cream kind in which a small proportion of an oJ medHjm ui 
dispersed as an emulsion in a high proportion of an aqueeus^ed.um Such cream ^Preparat.on 
when applied to the skin does not have an oily or greasfTeel a]id is therefore particularly 

35 suitable for treating distressing skin conditions such as acne. / 

With the composition of the invention, due to the liberation of the hydrogen peroxide in 
an o Wn-v^er cream preparation and due to the presence of the acid buffer rt had been found 
P os^ ble totcNeve sudsing* good dermato.ogica. activity with a relatively smaM proportion of 
hvdroqen peroxide (say no greater than 3.75% by weight) whereby the possibility of damage to 

40 the skin tiSie can be avoided or at least appreciably minimised, and also to achieve a 40 
remarkable stability to the extent that such dermatological activity can be expected to be 
reteTned after an appreciable period of storage. For good stability the nature and amount of 
buffer Ts preferably such as to give a pH range 2.5 to 6.5 and most preferably .n the range 2 5 
to 3 2 Further, the use of starch gel formed in shu has very important advantages wrth regard 

45 !o the incorporation of the hydrogen peroxide and also enables easy and .ntimate appl.cat.on to 45 

^Thus" the starch gel. as formed in situ, becomes integrally incorporated in the oiWn-water 
emulsion and imparls properties thereto which facilitates the spreading of the compositton over 
thTsuSce of the' skin despite the high surface tension of the hydrogen peroxide and which 
50 facilKate ready vanishing' of such composition despite the presence of the oil 50 
it is believed, because droplets of me^il^m^u^are^nctosed by the stareh gel 
th/ely to combine the different components of the composition to give a stable 



35 



55 



properties arise 
which acts effectively 

U t°i b er important advantage arising from the use of die starch gel formed in ato -is the 
55 hydrogen peroxide can be added at a final stage to a cold mixture of other compoi nents 

That is oil components aqueous components and the starch can be mixed and treated, as by 

heating same, to produce the starch gel and it has been found that the resulting cream mixture 

when cold will readily incorporate hydrogen peroxide or indeed any other aqueous substance. 

Usuallv it is difficult to incorporate aqueous substances into cream mixtures without heating, 
60 and o couree hydrogen peroxide decomposes when heated. Thus, with the present invention, 60 

hydrogen peroxide L be readily incorporated in a stable composition without loss of activrty 
The starch used in forming the composition of the invention may be of any suitable ong.n, for 

examDle it mav be maize starch, rice starch, potato starch, wheat starch. 
X s^rch may be incorporated by adding same in the form of an aqueous slurry to a pro- 
65 formed emulsion of the water and oil components, the resulting mixture then being heated and 65 
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stirred to form the gel. The emulsion may be pre-formed by adding the water component at a 
temperature of about 70*C (or higher) to the oil component also at a temperature of about 70*C 
(or higher) with stirring. The starch slurry may be added to such emulsion, the mixture then 
being further heated to 95-100°C with stirring and the resulting gel being allowed to cool with 
5 stirring. 5 
The said oil component with which the starch is mixed prior to gel formation may comprise 
some or all of the total oil phase of the composition. 

The oil medium may be of any suitable form appropriately selected such that it is 
dermatologically innocuous and such that it is compatible with the remaining constituents of the 

10 preparation. Thus, for example, the oil medium may comprise a saturated hydrogen wax and an 10 
emulsifying wax/ The hydrocarbon wax may be one oj^more substances selected from 
hydrocarbons of general formula 7 C ri H 2n+2 and fatty acids of general formula C n H 2n+1 COOH and 
may comprise for example hard paraffin wax, liquid paraffin Adeps Solidus, white or yellow soft ' 
paraffin wax. Preferably the substance known as "white soft paraffin wax" which is a semi-solid 

15 mixture of hydrocarbons obtained from petroleum and having a melting point in the range 38°C 15 
to 56X is usej^Thejjmulsifying-^ gr„non-ipnic substance. Thus for 

example'rrTfiaV^^^ formula R— CH 2 -0(CH2.CH 2 .0) n H and may be 

for example the substance known as Lanbritol Wax*N21 (Trade Mark) which is a mixture of 
^&%^by weight ceto^earyl alcohol w The 

20 cetostearyl alcohol contains 30% by weight cety I alcohol and 70% by weight stearyl alcohol 20 
and the emulsifier is a cetyl-oleyl ether of polyethylene glycol having a mean chain length of 14 
ethylene oxide units. Alternatively, the substance known as Cetomacrogol Emulsifying Wax BPC 
may be used. This substance comprises a compound having the formula CH 3 (CH 2 ) m -0-CH 2 
(CH 2 .0CH 2 ) n CH 2 OH where m is 1 5 to 1 7 and n is 1 9 to 23, and four times its weight of 

25 cetostearyl alcohol. Alternatively, an anionic emulsifying wax may be used, such as Emulsifying 25 
Wax BPC, comprising 9 parts by weight cetostearyl alcohol and one part sodium lauryl sulphate 
or other sodium salt of a sulphated primary aliphatic alcohol or any mixture of salts. 

With regard to the buffer, as mentioned this may be such as to maintain the pH at 2.5 to 6.5 
and any suitable -buffe rinay be_ used for this purpose. Thus,jfor example, there may be used an 

30 acid such a^Ja^ acid with an ibid 30 

salt. Said acid salt may be any of sodium and potassium acid phosphate, sodium and potassium 
acid citrate, sodium and potassium acid tartrate. 

In addition, if desired the composition may incorporate one or more of: a chelating agent, a 
pharmaceutically active quinoline derivative, chlorhexidine gluconate, urea, hydrocortisone, a 

35 corticosteroid, and other substances which provide an auxiliary therapeutic or cosmetic effect or 35 
act to improve (possibly synergistically) the therapeutic of cosmetic effect of one or more of the 
other constituents. 

Wrth^regacd- to the qu inpjioejd eriyatiye^the composffi^ ^ 
whi(^ is r a bactericidal*and keratolytic agent for example a substance selected from potassium 8- ^ 
40 hydroxyouinpline sulphate, 8-hydroxyquinoiine sulphate, iodochlorhydroxyquinoline, dHodSrty^^O 

^With regard to the chelating agent, this may be provided for the purpose of minimising any 
loss of activity and discolouration of the quinoline derivative, where such derivative is provided, 
and in order to minimise any loss of available oxygen from the peroxide particularly due to the 
45 presence of metal ions in the preparation. Such chelating agent may be any suitable substance 45 
for example ethylenediamine tetra-acetic acid (EDTA) or any of the disodium, trisodium, 
dipotassium, and tripotassium salts of EDTA. 

The starch incorporated in the preparation of the invention provides therapeutic astringent 
properties. 

50 The invention will now be described further by way of example only. 50* 
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10 



15 



FxamDle 1- A cream preparation is prepared by mixing the following constituents;- 

/wSo^raf^A^VaT . 9.5% by weight 

C ^EmulsifyinaWax ##*Lanbritol Wax N2 1) . 7% 
"5 eheMihf^gent (EDTA) 0.09% 
Sodium t rAcM,Bhosphate 0.5% 

sjamm m . j-g 

T00%;;Hydrogen Peroxide W l.o» 

Potessfum? 3-Hydroxyquinoline Sulphate- * 0.5% 

10^I&S« A ^^" 5^5% 

Water to 100% 

The paraffin wax, emulsifying wax, EDTA and some of the water are introduced into the bowl 
of a Hobart mixer. The bowl is placed in a water bath and the contents are heated to 95 C and 
1 5 stirred for a period of time (say about 60 minutes). 

The sodium acid phosphate is dissolved in water (at say 50-60"C) and the starch is blended 
in with stirring to give a smooth slurry. This slurry is added to the mixture in the Hobart bowl 
and the temperature is brought back up to 95'C with stirring until a gel is formed. The gel is 
allowed to cool to below 40"C with further stirring. 
20 The lactic acid and the potassium 8-hydroxyquinoline sulphate are separately dissolved in ZO 
water and added to the cooled gel. The hydrogen peroxide is then blended into the contents of 
the Hobart bowl with stirring to give uniform mixture. 

The resulting preparation is a smooth oil-in-water vanishing cream having pH Z.b.Tne 
cream can be stored in tubes or other containers which should be opaque or of United 
25 transparency to avoid decomposition in sunlight. The cream can be applied easily and smoothly 
to the skin and has good dermatological activity for example in the treatment of acne whilst 
beinq cosmetically acceptable. The cream does not tend to cause damage to skin tissue or 
undue irritation and is stable and retains its activity even after long storage Any decomposition 
of the hydrogen peroxide merely produces water and does not give rise to the formation of any 
30 possibly harmful decomposition products. 

In order to demonstrate that the preparation has anti-bacterial activity subsequent to 
manufacture thereof and subsequent to storage of the preparation, the following test were 
performed on a four-month old sample of the preparation. # 
The cream was placed in wells on plates sown with different strains of different bacterial 
35 species. After incubation of 24-72 hours presence and sizes of inhibition zones were noted. The Ji> 
tests were performed on nutrient agar or brain heart infusion agar and also on blood agar which 

breaks down hydrogen peroxide and rapidly eliminates rt£gntbha ct o ria l act i vity , 

The results were as follows: — 



30 



40 



Proportion of Strains Inhibited 



Nutrient Agar or 

Brain Heart Infusion Blood 
45 Species Agar Agar 



40 



45 



Staph.aureus 16/16 16/16 

Str.pyogenes 6/6 6/6 

Ps. aeruginosa 6/6 50 

50 Coliform species 10/10 2/16 

Diphtheroid species 8/8 »/» 

Propionobacterium acnei 2/2 2/2 

Clostridium welchi 2/2 2/2 

55 " 55 

The preparation gave wide zones of inhibition for all strains of all species tested using nutrient 
agar or brain heart infusion agar. Removal of hydrogen peroxide by the blood agar gave rise to 
eHmination of anti-bacterial activity in respect of all Pseudomonas aeruginosa strains and most of 
the Coliform species strains. In the case of the other species anti-bactenal activity was retained, 

60 probably due to the presence of quinoline derivative, but the inhibition zones were reduced in ou 
size by about one-half to two-thirds. . . . 

It can be seen therefore that the preparation contains hydrogen peroxide having util.saWe anti- 
bacterial activity despite the incorporation of the hydrogen peroxide into the cream preparation 
and despite the storage of the preparation. • j u-t.„~,« 

65 In the Example given above, the proportion of white soft Paraffin Wax may be varied between 65 
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1% and 38%, a corresponding change being made in the proportion of water. 

Additionally or alternatively, it is possible to vary the proportion of hydrogen peroxide within a 
range having a preferred upper limit of 3.75%. A preferred range, however, is 0.75 to 2%. The 
proportion of water is correspondingly-changed to allow for any variation. 
5 Additionally or alternatively, it is possible to replace the quinoline derivative with 1 00% 5 
Chlbrhexidine Gluconate, a range having an upper limit of 2% being preferred for this ' 
constituent and 0.5% being a particularly preferred proportion. The proportion of water is 
correspondingly changed to allow for any variation in this respect. 

Additionally or alternatively, urea can be incorporated in the composition in any desired 
10 suitable proportion, provided that the proportion of white soft Paraffin Wax and emulsifying wax 10 
is less than the proportion of water in the formulation. 

It will be noted that with the embodiment described above the hydrogen peroxide can be 
intimately incorporated in an emulsion in the cold. Incorporation in a warm mix presents 
problems due to the thermal instability of hydrogen peroxide. The incorporation into an ; 
15 emulsion of course facilitates spreading on the skin. 1 5 

It is to be understood that a composition according to the invention need not Incorporate an < 
auxiliary therapeutic agent (such as the quinoline derivative) but may comprise essentially only 
the hydrogen peroxide, oil medium, water, starch, and buffer as can be seen from the following 
example. 

20 20 
Example 2: 

A cream preparation is prepared by mixing the following constituents: — 

White Soft Paraffin Wax BP 9.5% by weight 

Emulsifying Wax (e.g. Emulgade F 
25 supplied by Henkel & Cie GmbH 25 

of Dusseldorf) 7.0% 

Sodium Acid Phosphate 0.5% 

Lactic Acid BP 0.5% 

Hydrogen Peroxide BP 1 00% 1 .5% 

30 Maize Starch BP 5.25% „ „ 30 

Water BP to 100% 

The resulting preparation is a smooth, white oil-in-water vanishing cream having a pH in the 
range of 2.5 to 3.2 and having an actual hydrogen peroxide content in the range 1 .35% to 
35 1 .65%. A batch of the preparation having a pH 2.66 at 25X and containing 1 .544% 35 
hydrogen peroxide was analysed at intervals over a period of six months and the following 
successive results were obtained for hydrogen peroxide content 
1.454 
1.425 

40 1.422 40 
1.376 
1.398 

The preparation was therefore found to have good stability. 

The above-mentioned batch was applied to Standard Lawns of Bacteria and the following 
45 zones of inhibition were obtained. 45 
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Bacteria 



No. of Strains 


Zone of Inhibition 




{mm) 


33 


36.24 ±2.07 


14 


37.25 ±3.94 


26 - 


35.5 ±3.07 


19 


27.53 ±2.78 


9 


26.55 ±2.24 


6 


39.2 ±1.64 


12 


26.1 ±8.5 



Staph, aureus 
Streptococcal species 
Group A Str. pyogenes 

Other Strep. species 1Q 
10 (Gps. A,B,C,G and 
non-groupable) 
Mixed Gram negative species 
(E.coli, Proteus sp., 

Klebsiella sp.) 19 15 

15 Pseudomonas aeruginosa ,RSR + ^ 4 

Clostridium welchi 
Diphtheroid organism 
(including Prop, acnei 

and two anaerobic species) 12 2bvi ±o.o 

20 " ■ 

It is of course to be understood that the invention is not intended to be restricted to the 
details of this example composition. Thus, for example, a composition according to the invention 
need not be used for the treatment of acne, it may be used for the treatment of burns or for the 
25 treatment of any other suitable human or animal skin condition or for any other suitable 

^nd^^'composrtion of the invention is particularly suitable for treating Stasis Ulcer and 
other kinds of ulcers of the skin. Further, whilst reference is made herein to hydrogen peroxide 
Droportions up to 3.75% by weight it is to be understood that the composition of the invention 
30 renders possible the stable and convenient incorporation of higher proportions up to 5% or JU 
higher. 

CL f' M A dermatological composition in the form of a cream preparation which comprises an oil 
35 medium dispersed in an aqueous medium, said aqueous mediurn containing hydrogen peroxide 35 
and a buffer to maintain the pH of the composition at less than 7. characterised in that the 
composition also incorporates starch gelled in situ. .... „ Q 7KO / Kw 

2 A composition according to claim 1, characterised in that it compnses up to 3.75% by 

40 "T^wplsiZ^ing to claim 2. characterised in that it comprises 0.75% to 2% by 40 

weiaht hydrogen peroxide. u . 

4 A composition according to any one of claims 1 to 3, characterised in that it has a pH of 

2 i t0 A composition according to any one of claims 1 to 4, characterised in that the oil medium / 
45 comprises a saturated hydrocarbon wax and an emulsifying wax. . 

6 A composition according to any one of claims 1 to 5, characterised in that the buffer 
comprises any of lactic acid, citric acid, tartaric acid, maleic acid, hydroxysuccinic acid with an 

8C 7 ^'composition according to claim 6. characterised in that the acid salt is any of sodium 
50 and potassium acid phosphate, sodium and potassium acid citrate, sodium and potassium acid 50 
tartrate 

8. A composition according to any one of claims 1 to 7. characterised in that « ' nco rporates 
one or more of a chelating agent, a pharmaceutical^ active quinol.ne derivative, chlorhex.dme 
Gluconate, urea, hydrocortisone, a corticosteroid. _ 
55 9. A composition according to claim 8. characterised in that it incorporates said quinoline 55 
derivative which is any of potassium 8-hydroxyquinoline sulphate, 8-hydroxyquino me sulphate, 

na i0" A composition according to claim 8 or 9, characterised in that it incorporates said 
60 chelating agent which is any of ethylenediamine tetra-acetic acid and the disodium, trisodium, ou 
dipotassium and tripotassium salts of this acid. 

1 1 A composition substantially as hereinbefore described in the Examples. 
1 2. A method of forming a composition according to claim 1 , wherein sterch is added to a 
preformed emulsion of water and oil components, and the resulting mixture is heated so that the ^ 
65 starch gels in situ. 
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13. A method according to claim 1 2, wherein the starch is added in the form of an aqueous 
slurry. 

14. A method according to claim 1 2 or 1 3, wherein the said emulsion is preformed by 
adding the water component to the oil component at a temperature of 70X or higher. 

5 1 5. A method according to claim 1 3, wherein the emulsion is heated to 95-1 00T after 5 
addition of the starch. 

16. A method according to any one of claims 12 to 1 5, wherein the said oil component 
with which the starch is mixed prior to gel formation comprises only part of the total oil phase of 
the composition. 

10 17. A method according to claim 12, substantially as hereinbefore described in the 10 
Examples. 

18. A composition formed by the method of any one of claims 12 to 16. 
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